Plasmodium vivax and Plasmodium knowlesi: cloning, expression and functional analysis of 1-Cys peroxiredoxin.
Malaria parasites like other aerobes need to detoxify the reactive oxygen species (ROS) that are mainly produced from hemoglobin degradation in the food vacuole. Since Plasmodium lacks catalase and genuine glutathione peroxidase, they are highly dependent on peroxiredoxins (Prxs) and superoxide dismutases for ROS detoxification. Prxs are protective antioxidant enzymes that act through reduction of hydrogen peroxides. In recent years, several studies have been done on Prx family of human malaria parasites mainly on Plasmodium falciparum but not much on the other human malaria species. In this study 1-Cys peroxiredoxin (1-Cys-Prx) from Plasmodium vivax and Plasmodium knowlesi were cloned and characterized. The complete genes coding for 1-Cys-Prx of P. vivax (Pv1-Cys-Prx) and P. knowlesi (Pk1-Cys-Prx) were PCR amplified and the recombinant proteins were produced by heterologous over-expression in Escherichia coli. Both recombinant proteins showed antioxidant activity with the mixed function oxidation assay. Using specific polyclonal antibodies, it was indicated that Pv1-Cys-Prx and Pk1-Cys-Prx are expressed in the cytoplasm of the parasite. Altogether, the results suggested that 1-Cys-Prxs protect the parasites from oxidative damages.